Influence of high-density lipoprotein on estradiol stimulation of luteal steroidogenesis.
The aim of this investigation was to determine whether luteal cells utilize cholesterol derived from high-density lipoprotein (HDL) for steroidogenesis and whether estrogen enhances luteal utilization of exogenous sterol. Incubation of Day 15 corpora lutea (CL) with different doses of human HDL resulted in a dose-dependent increase in progesterone production. HDL in vitro enhanced the overall steroidogenic capacity. However, the percentage of increases in 17 alpha-hydroxyprogesterone, testosterone and estradiol were significantly less than that of progesterone. Day 12 hypophysectomized and hysterectomized pregnant rats were treated with either estradiol, testosterone or vehicle for 72 h. Serum pregnenolone and progesterone were markedly increased by the steroid treatment, yet in vitro production of progesterone by CL in all the groups was similar. However, in the presence of HDL in the media, only luteal tissues from steroid-treated rats increased their progesterone output. The reduced production of progesterone by luteal cells of vehicle-treated rats was not due to an accumulation of pregnenolone but to an overall reduction in exogenous sterol utilization. In summary, results of this investigation suggest 1) luteal cells of pregnant rats effectively utilize cholesterol from HDL for maximal steroidogenesis, and 2) estradiol may stimulate luteal steroidogenesis, at least in part, by affecting the incorporation or utilization of cholesterol from HDL into the cell.